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In all natural languages, there are synonyms. There are different

ways of describing,the same situation. Furthermore, synonyms are not used

with equal frequency by adults, or learned with equal ease by yo ng children.

When h fluent speaker ctrooses to use one descriptiqnover another1, the choice

is often determined by pragmatic concerns. One example might be a speaker's

concern with the hearer's foci's in,the situation being described. While a
0

balloon floating over the treetoOp may be above the trees, it may be more

appropriate to describe the balloon as rising away from the trees. Here,

we are faced with a description type difference based on whether movement

in the relationship is important to comprehension. If the speaker had chosen

.'abo , the hearer might not have been able to locate thetballOon. Above

and rising away from are not simple synonyms; above may be used to describe

static or Movingirelationships, but rising awiq from is typically only used,

for Moving relationships. By cho9sing above to describe the position of

the.balloon, the speaker would be imprecise, and the hearer could have

directed his dIze merely to tbe top of the trees rather than the open sky

itself.

0. Another type of pre tic concern with which speakers hust deal is the

level of fluency of their,hearers. To describe the,location of a static
(

,b4ect,, a speaker could choosf between above and higher them,. The fact

'NJ

that higher than4is used more oftenby adults tha above impfies that-there.

are differences between eVen_theae simPle synonym Coupled with develop7

Mental research, which indicates .that -higher than i rned before above

(Friedenberg & Olson, in Oress) this difierence may reflect howeimply

and explicitly vertical relationships ate encoded bi these itema.- Higher
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than is the most explicit description, presenting explicit reference to

'the dimension, high, and cues to the comparison, -er than.

Above presents implicit reference t .both of these leatures- Rising, awei,

from, whiCh is learned, by children aftei-above, has an explicit signal of

the comparison, away Ptoni but lacks dimensional reference and adds the

concept of .motion relative to a refetence point. While the choice between
f

higher than or above on onelland and Aetna away ftom onfthe other may

be motivated by the'importerice of motion in the relationship, the choice

between higher _than ind Oove reflects a difference between,explicit and

implicit description7This may of assessing differences between synonyms

uses semantics as the,explanetion, rather 1han relAng on a symtactic con-

treat like grammatical class. . For tl,is reasonit may be closer to,the

way young children react to synoTrms, -arning the most explicit description,

first as opposed to learning the "adjectives" first, since young children

---s have no coneept of part-of-speech.

Higher.than, above and rising away from.are each emember of a pair

of antgnyms: ,higher,than-lower than, above-below, and risi_m away,from-

falling away/from. There has been much research on the comprehension of

spatial antonyms, though largely confined to studying static descriptors.

The bulk,öf this resea indicates that one pair member is more frequent

in adulk speech (see 'frequency_counts,-Thorndike & Iorge, 1952) easier for

adults to comprehend (e.g., H.*ClIrk & Chase, 1972) and acquired earlier by

7
youeg'childrefi (e.g., E. Clark, 1972,'19.73). For antonyms referring to the

'vertical dim sion, "up" words like above, higher,.anerising are the simpler

members. Explanations of this phenomenon center on differences in the

'semantic strbctures of pair members. Briefly, words implying.an upWard
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perspective contain a positive polarity feature, since "up" appears to be

the normative direstion for this dimension. Words of a downward perspec-

tive,.like below, Iower, and falling, are negative polarity, and are there-

fore linguistically and concepivally more complex (see discussion in

. H. Clark, 1973).

In contrast to the wealth of research on pairs of antonyms, little

attention has been devoted to comparing pairs of "synonymous antonyms"---

different descriptions of the'same space. My purpose in this study was to

compare these three pairs, higher than-lower than, above-below, and rising

away from-falling,away from, in a picture-sentence matching task. There

is lready data illustrating how frequent each of these pairs is in adult
,

sp di (see frequency counts, Thorndike & Lorge)-and developmental data

regarding their order of acquisition (Friedenberg & Olson, in press). . -This
.,

study'would fill the gap by pr vidinvinformation

hension.

on their ease of compre-.

A picture like + could be described as: The star is above the plus,

the star as higher than the plus, or with the .right instructions and same

islagination, the star is rising away'from the plus. Alternitively, the

relationship can be described from the reference point of the star, by

saying: The plus is below the star, the plus is lower than the star, or

7 the.plus is rising away from the star. Sublecis,viewed a series of slide

,pairs, the first alwayS,a piCture of a plus over a stAr, or a star over a

plus, the second a sentence usfhg one of the phrases in Table 1. The

subjects were told to respond "trim" if the sentence accurately described

A_
the preceeding pieture, and "false if it.did not. Reaction time was used

as the dependent measure. 'Besides /She variables of description type and

5
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polarity, the sentences varied in other ways. First, each of the six target

phrases was used in both affirmative and negative structures, such as is

higher than and is not higher than. Second, each of these affirmative

and negative structures was presented four times with the plus as the

sentence subject, and four times with,the star as the sentence subject.

These four presentations of each sentence were further divided into two

"true" presentations, where the sentence accurately described the preceeding

picture, and two "false" presentations, where the description was inaccurate.

,The design may be summarized as: 3 description types x 2 types of polarity x

sentence negation x 2 sentence subjects x true/false, with replication.

Forty-six undergraduates were tested. -Very few errors were made, under

4% on the average. The one significant effect-in the error data was for

sentence negation (F [1,45] p < .001), aa subjects made moxe errOis

on negative than'affifillative sentences. This finding parallels well docu-

mented research on the complexity of sentench.negation. The remainder of-

Ile analysis used average reaction times for correct responses in

different conditions. Preliminary analysis indicated no differences between

Identical conditions in which the star or the plus was the Sentence sdbject.

This variable was Ignóred in aubsequent analyses. _Therefore,,up to four
,

reaction times, depending on the subjIct's errors, were averaged to obtain

mean reaction time in each condition.

A combined-analysis of variance, including description-type as a

variable, and a pet of separate ANOVAs on eac pair Wer'eperformed. it

graphs in Figure 1 represent the average latencies.for obrrect responses

in seconds. The solid lines indicate the obtained data, the broken lines

the data predicted by a.comprehension model to be discused,shortly.

.,s

...01? *
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Note that the vertical scales for the three pairs are not equal: The scale

for above-below goes from 1.4-2.1 secs, for higher-lower from 1.3-2.3 secs,

for rising-falling from 1.6-2.3 secs. The horizontal axes and notations

within the geaphorepresent anchor points for the eight conditions applied

to each pair. The "true" and "farse"lheadings refer to matching conditlons,

in -ii ch the sentencedescription was either accurate or iiinc.curate. The

po itiVe/negative headings refer to the Polarity of pair members, with2
7"-

above, higher and rising being the positive Members, below, lower and falling

the negative members. The affirmative and negative notations within the

graPhs refer to the presence or absence of the particle "not" in the sentence.

The results of the combined ANOVA indicated that reaction times for

} negative sentences were significantly longer than those for affirmative

sentences in identieal,conditagns (F [2,90] 7l.4, p < -.001). This is

clearly seen..by the distance between the lineS labelled negative and affir-,

mative in each graph. There.was a sillificant,effect of polarity (F [1,49.
1

73.32, p < .001) with shorter mean reaction tidies to positive items than

to negative items. This is best seen by'comparing, for example, the affir-

mative-true-poditive polarity data points with their negative polarity

counterparts. However, there was also a significant interaction'of polarity

and description type (F [2,90] 5.44, p < .05) indicating that ihe size

of the intra-pair difference varied,according to.type. Higher-lower showed .

the largest lntra-pair difference, 24-167msec, with abote-below and rising-*

'falling having about equal'sAaller differences, 13g and 134 msec respectively.

Finally, theie was a'significant main effect of descriptbon type (F [2,90]

p < .001) indicatihg that these three pairs were not equ omplex

in the overall task. Riding-falling showed the longesi mean reaction tim

4

I.
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2065 msec, followed by above-below and-hiper-idwer, whose means were

1794 and 1819 meec respectively. (This main effect may not be obvious

from the graphs.) Since the intra-par difference foro.higher-lower is-

so.much larger than that of above-below, as illuatrated.by the interaction

of polarity and description type, it ie usefur to determine separate means,

for the pair members to determine,ease of comprehension. The mean for

higher wa 1699 moec, for above 1725 msec, for lower 1939 msec, for below

1863 msec. We see that higher is easier than above, but lower ismore

difficult than below. This pattern of ease of comprehension is identical

with the one determined in developmental research (Friedenberg & aeon,

in press).

So far, we have been concerned only with the sofid lines in the graphs,

the obtained reaction times. The broken lines are reaction times predicted

by an additive factots model of picturee-sentence matching.. This model

waa developed bY Clark & Chase (1972) to deacribe their data on above-bellow

,

Jen an almost identical task, and obviously best fits the current-data on

above-below. Deviations from the modol's predictiOns occur for hieler-

lower and risiok-falling. Coupled wIth the significant effect of

0.

description.type, ihe implication is that structural differences in type

of description affect the comprehension processes in this task. Without

41-scus8ineth1s medel ingreat detail, certain major features will be

described to aid-An assessing the deviations of higher-lower and risinr-

falling data. (ibe model is presented schematically in Figure 2.)
- .

The above-below model predicts keaction ttme in each condition by .

deriving time estimates for each variable involved in that cdndition.

These estimates are independent, so that their sin can represent the -

8
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closest possible predicted reaction time for that condition. This will

41roduce longer reaction times fon more complex conditions. One factor

that can increave task complexity is bentenCe negation, as seen by its

main effect in the ANOVA. Negation is represented-in the model as "b+d".

0 Another factor increasing complexity ia the use of'a negative polaritY

item, sech as below, and this polarity factor is factor "a". Two additional

patameters are uaed to desciitie the time taken by subjects to change

response preferedces from true to false, "e'and "f". Thus, the model

predicts a eignificant maiaeffect for negation and pOlarity, reflecting

parameters "b+d" and "a", and two significant interctions reflecting

paraMeters "e".and "f". (For an ,analysis of, the_soiirce'of these inter-
,-

sections, see Clark 6 Chase, 102.)

A set of three separate ANOVAs were performed on the three description
tr..4'

types. The above-below analysis aevealed only the predicted signific19/
. i'

main effects and interactions. This was supported by a least squares
f

analysis,to determine the duration of each parameter. e RMSD, a measure
.

of'the deviation of the predicted reaction times from thelbbtained times,

was only 9 msec for above-below. The highar-lower.analYsis revealed.two

deviations from the model's predictions:. A significant effet of true/

tw
false (F [1.45] 8.22, p < .05) and the lack qf a significant interaction

reflecting parameter "e. This 4As also reflected in the higher-lower

least squares analysiS.. .The RMSD ih this case was 51 msec. Ris1ng7falling,
4 t

tontained one deviation from the modei's predictions, i significant inter-

aition of negation and polarity (F [1,45] 5.44, p < .05). In the
I qa

rising7falling least squares analysis, the RMiD was 39 msec.
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Thus, we see that the differences between these synonymous descrip-

tions are reflected in specific ways in pctura-sentence matching. pe

pairs are not equally easy.to process, and the intra-pair difference is

modified by description type. It is interesting to,note thnt the above-

-
below model actually shows a poorer fit to the highik-lower data than to

the rising-falling data. Even though'above-below and higher-lawer are

more synonymous than above-below and rising-falling, they differ mOre in

picture-sentence matching processes.

These results indicate that the pair members of spatial antonyms

referring to the vertical dimension are not created equal,/ and that pairs

of "synonymous antonyms" for this dimension are also not equa1. The

very existence of antonyns and synonyms raises a psychological question

regarding their presence. Why does language provide so much redundancy,

so many ways of describing the same situation?

For the fluent speaker, who already knows the meaning of all of these

phrases, the choice of a particular pair and,a member within that pair la

primarily determined 'by linguistic concerns. To draw attention to the-

lower of two objects, the negative polarity item is chosen. This is

because in a sentence like: The plus is below 'the star., the "star"

serves as the reference Point for locating the desired object, the "plus".

To draw attention to the.uppei of two objects, the positive polarity item k

is chosen. In a sentence like: The plus.fs above the stai., the .desired

object, the "plus" is.located above its reference object, the "star".

This choice of pair member is motivated by linguistic concernrecause

English is constructed such that the object of the sentence is the referóriCe
y,

point, the subject of the Sentence the focal concern. 'However, we must

0
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reconcile the fact that upward terms are more frequently used by adult

speakers than doWnward words. Does this imply we more often refer to the

upper of two objects, or that we tend-to Use upward terms to describe other

situations also? 'It seems more reasonable that this asymmetrical distri-'

bution in usage reflects a bias to use positive terms for ither attention

to upper objects or for a neutral description of two object relationships,

that is, for situations in which the speaker does hot attach importance to

the hearer's reference point. ,Tbus, fluent speakers are provided with

antonym pairs to allow for shifts in perspective:

what is the function of having several Nara-of antonyms to describe

a given relationsh4? Here, the fluent speaker makes choices based on

other types of,linguistic conerns. Hi:he ower oi abyve-below may be

used to describe static relationships, ither of.these pairs or rising-
'

cay be chosen for moving relationships. Thus, the choice of

rising-falling implies that milovement in the relationship is important, the

, choice of higher7lower or above-below that movement is Unimportant.

however, higher-lower.are used more frequently by adults than above-below,

even tilough they are applicable to the same situations. It is possible

that the preference 'for higher-lower indicates a desire to be explicit,

since higher-lower present xplicit reference to fltures implicit in the

meaning of above-below. Thus, fluent speakers are provided with pairs of

antonyms to allow for different level; of detail and explicitness in their

descriptions.

For the language learner, especially'the young child, usage is based

more on conceptual than° linguistic concerns. Thi availability of. two pair

members has different consequences. Developmental researcE\has.shown that



young children typicapy learn to nse and understand the upward,items

10

Wort the downward items. Upward items are linguistically less complex,

containing a positive polarity direction feature, but this linguistic

simplicity derives from a broader conceptual simplicity. With the ground

being such a salient reference plane for the vertical dimension, "up"

may ha-the normative direction, and the source of the positive/negative

polarity dif rence in pair members. It ia this conceptual simplicity that

enables youllg hildren to first learn the positive Pair member.

The presen e of several pairs of antonymous descriptiont also has

conceptual implications for the language learner. For the vertital

dimension, higher-lawer is the most explicit pair, containing morphemic

cues to the meaning of pair members. Developmental research has il;lustrated'

that this pair is acquired'prior to above-below, the implicit descriptors

for this dimension. Children can more easily determine what higher than,

(--
means that what above mend, just as the adults in'this experiment could

more quickly solve picture-sentence matches with higher thin. Once children

understand what higher and above mean, this information can provide the
it4

basis for conceptualizing similar relationships when objects ire moving

via a pair like rising-fallinst.

The preceding analysis baa dealt exclusively with descriptors of

vertical relationships. There is presently some data on other spatial

paits for this and other dimenalons, providing information about frequency

of usage, ease of comprehension, ind ecquisition order. However, an analysis,

(Wis

4

of 1 three types of'data for *other. pair% of-synonymous antonyms is
.

A

lacking. To demonstrate the generalizability of the-linguistic and
1-

conceptual processes outlined in this paper, additional studies to fill

in the gapd are needed.

2

A
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